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At IBM,
outstanding people don't stand still.
So you al \v.i> s tli( night IBMcin were a bunch of
blue slrijvj miiIn wilh huttoiied down nunds
Nolhing could Ix- lurlher lioni the truth.
They're movers and shakers.
Energetic, anibitioas and smart. Ftople who
know uhere lhe\ 're going and get there tkst.
R.\iple w ith idea.'- who ehiH)se IHM because they
know their ideas will be heard and put into action.
That's right. The winds of change are sweep-
ing the \ast corporate infni-strucUire of IBM.
Today 's IBM is a leaner, more streamlined oper-
ation that reads more (.|uickl\. t;ikes more risks
. . .
Ls closer to the customer, . . and encourages
IBMers to speak up. challenge old ways of
thinking and initiate new ideas.
This LS not a company that rests on its past
successes. We'rt sharing our blueprint for the
^ future w ith both our staff
^ yfand competitors. We're'
expanding with the
marketplace. , and
**! see unlimited oppor-
tunities for advaiKement
allBM— iKiltiinttie
technical and managerial
ranks. We have our shaa-
of technical ctiallcnges
and our share of Itie
right people to meet
them Ami h> the way,
the>' know how to have
fun. too."
AlisaB. Eaker
Manager, Software
Design/ Development
Research Triangle Kirk
North Carolina
"I can be a systeni-s
engineer, marketeer,
educator, programmer
or generalist . . .all within
IBM. Where the people
are high achievers with
big dreams and toits of
enthusiasm. I would not
change it for anything
in the world."
Ana Cruz Gonzalez
Marketing
Representative
Hartford. CT
Right from the start you'll get all the respon-
sibility you can handle. Work in small project
teams w ith the newest computer-aided equipment
.
Involved in technologies that range from image
processing to laser-fiber optics. . . from robotics
and computer controlled lastrunientation to
electron-beam lechnokigy and satellite traas-
mission. Applying the latest technologies. k
and working with some of the industry's \A
brightest people in all fields. V
^ou'll earn early recognition and have the
opportunity for ^^^^ exposure
W(
Abo
even developing pnxlucts that easily hi.x)k up
with systems outside the IBM environment.
After all. we're the worldwide leader in com-
municatioas. And with us communication begias
right here. Where individuality ls pri/t-d. Diversity
applauded. And management Ls open-minded,
progiussive and le-spoasive.
"The thing that gets
me going the most is
the possibilities, the
endless possibilities. This
is a company where I can
within reason, call my
own shots about my
future. Career develop-
ment at IBM Ls primarily
the responsibility of the
individual: the manager
LS there to facilitate and
counsel. Having that
degree of control over
my own future
is terribly exciting."
lohnW. Webster
Communications &
Systems Manage-
ment Designer
Research Triangle
Park. NC
k) multiple projects. IBMcrs have the option to
move from one area to another . . .to relocate to
a variety of sites. . . and to follow a career track
along purely technical lines or into management.
All the while moving up just as fast and as far
as your talent will take you because we're a
company that promotes from within.
Your education doesn't end
when you get a job at IBM. It
just begins, ^iui can lake advan-
tage of both general and
job-specific training,
ranging from Grad-
uate Work-Study.
Resident Study
and Special Stud-
ies Programs to
Technical
Sabbaticals.
"The most exciting t
is that were trying to be a different
company than we were ten years ago. < ^
even last year There are opporiunites for
making change happen."
Steve Czamecki
Advisory Systems Engineer. Owego. NY
And there's more. IBM encourages its family of
prt)fessionals to exceed their own expectations.
At all levels. IBMers may receive recognition
and financial awards for outstanding eontribu-
tioas, innovation and technical achievement.
Never has thea; been a more exciting time
to join IBM in development, programming,
research, manufacturing or marketing. If you
want to experience that sease of accompltsh-
nient and self-hilfillment that sparks new ideas
and keeps you growing, step into IBM. You and
your career will never stand still
An Hqual Opponunrly Employer
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Editorial
The Business of Engineering
Every engineering student I know has at
one time or another pictured himself as
the Chief Executive Officer of his own
company or as having a seat on the board
of a Fortune 500 corporation.
Undoubtedly, twenty to thirty years from
now, a few of the students reading this
editorial will occupy exactly these
postions.
You may wonder: how do I get from
Champaign-Urbana to that boardroom
atop Trump Tower? Of course, there is no
guaranteed method of accomplishing this
feat, however there are certain paths that
must inevitably be followed.
Many engineers prefer the technical
path, developing their skills in engineering
graduate school, and accordingly "rising
in the ranks" because of their technical
expertise.
The other most popular path is that of
people and money management, which
begins with the acquisition of a Master of
Business Administration degree (MBA).
Many engineers choose to enhance their
technical Bachelor's degrees with a MBA
and pursue careers in engineering
management, business, or even in
entrepreneurial exploits.
Most students are knowledgeable
about the implications of graduate
engineering school. However, a
considerable number of engineers are
simply unaware of what an MBA actually
entails.
At the University of Illinois, we are
fortunate to have one of the most highly
rated MBA programs in the nation.
Generally a two year program, an Illinois
MBA focuses on the development, in
students, of "information, innovation,
integrity, and internationalization", the
four themes of its core program.
In the fall semester of the first year,
students learn a variety of general
business concepts. In FINANCIAL
ACCOUNTING, students are introduced
to accounting and reporting for a business
entity to stock holders, creditors, and
other external parties in order to assist in
economic decision making. In
MICROECONOMICS, the program
teaches the principles of supply and
demand with applications to business and
environmental problems as well as
consumer behavior and theories of
production and markets. MARKETING
courses introduce concepts in marketing
systems and encourage the development
of the students' ability to make marketing
decisions. INTRODUCTORY
STATISTICS courses emphasize the use
of statistics in management decision
making.
In the spring semester, more general
business education courses are taught as a
requisite to more specific subjects selected
by the student in the second year.
MANAGERIAL ACCOUNTING is
an introduction to the design and
evaluation of management's information
needs, particularly accounting information
which is required for internal decision
making and business planning and
control. MACROECONOMICS deals
with the theories of income determination,
inflation, employment, governmental
fiscal and monetary policies, international
finance, and exchange rate determination.
FINANCE provides an overview of
coiporate financial management, valuation
theory, capital structuring and budgeting,
dividend policy, financing policy, and
short run financial management.
QUANTITATIVE ANALYSIS OF
DECISION MAKING serves as an
introduction to operations research with
emphasis on the construction, analysis and
computer-based testing of mathematical
models that simulate diverse managerial
problems. Finally, PRODUCTION AND
OPERATIONS MANAGEMENT
examines the management of operations
with topics such as production planning
and control, quality assurance, inventory
management, capacity planning, and
capital equipment acquisition.
In the second year of the program,
students are required to take BUSINESS
POLICY, which is designed to explore
corporate strategy formulation and
implementation from the CEO's
perspective. Students learn general
management skills and the methodology
of integrating and applying coursework to
strategic management problems. Subjects
covered include competitive strategies,
global policies, and formulation and
implementation of processes. Additionally,
in the second year, students must attend a
course on BUSINESS LAW. This course
analyzes the legal environment of
business, including the legal system and
the role of courts, government taxation,
regulation, antitrust law and labor laws,
and legal trends as they effect business
policies.
The remaining credit hours of the
MBA program consist of electives in
which a student can choose his or her area
of specialization. These areas include:
decision and information sciences,
international business, finance,
accounting, organizational behavior,
entrepreneurship, marketing, strategy and
policy, as well as healthcare management
or agribusiness management.
Certainly, the MBA is an alternative
to consider for engineering undergraduates
who are more inclined to management
responsiblity or for those who want to
"switch career tracks" altogether. Indeed,
many engineers from Illinois have, with
their MBAs, entered into a wide variety
of fields and achieved a level of success
most individuals only dream of.
Whether your choice is engineering
graduate school, a MBA, law school, or
even medical school, each form of
advanced education has its unique
advantages and potential. Most important
is the fact that before such a decision is
made, the implications of each such
option on career and goals should be duly
considered.
^/f/f^/y
Kiefer K. Mayenkar
I Nothing But The Truth
Recent reports and allegations have again
brought up the issue of scientific
misconduct, and how it should be
handled. Problems in detecting and
dealing with the incidents have led to
controversy over research regulation and
public policy. Many universities simply
lack experience in dealing with such
charges and it is now necessary for them
to establish firm guidelines for
preventative and disciplinary action.
Within the last year, the federal
government has become involved in the
topic of scientific misconduct. Legislators
have done what the scientific community
could not: define the term, "scientific
misconduct."" According to the National
Research Institutes Reauthorization Act of
1988, scientific misconduct is "any
fabrification, falsification, plagiarism or
deception'" with regard to scientific work.
This act also assigns the authority to
conduct both random audits of papers, as
well as onsite investigations of facilities,
to the newly formed Office of Scientific
Integrity. The responsibility to investigate
charges of fraud was formerly entrusted to
the National Institute of Health.
Many scientists are weary of increased
government intervention, claiming that
increased government regulation would be
more of a burden than a benefit. The fear
is that this increase in regulation would
inhibit scientific creativity, as well as slow
the productivity of scientific research.
Another concern is that public officials
often lack knowledge of the inner
workings of the scientific community, and
would therefore be unqualified for the
task.
In some instances, it is nearly
impossible to detect data that has been
slightly altered. In physiological research,
for example, the systems are complex and
the inconsistencies in the data are difficult
to detect. It is easier to sf)ot falsified
results in physical sciences since the
control variables are much more rigid,
and the experiments are verified through
outside reproduction. Even in these fields
however, according to Royd Dunn,
director of the Ultrasonic Bioengineering
Laboratory here on campus, "it is
conceivable that data could be doctored so
that it is nearly impossible to detect."
More commonly, inaccurate data is
often a result of incompetence or bias.
Yet, in cases of outright fraud the main
motive is the desire for recognition.
According to Dunn, importance of the
number of papers a researcher publishes is
sometimes overemphasized. The
University of Dlinois, he continues, takes
precautions to ensure that the quantity of
publications remains secondary to the
quality of publications. Before promoting
a researcher, for example, scientists from
outside the University evaluate the quality
of his work.
Chester S. Gardner, the Associate
Dean of the College of Engineering and
the director of the Electro-Optics Systems
Laboratory, adds that the attempt to
publish in bulk produces "far too much
paper in the scientific community," and
that researchers should think carefliUy
about what they publish rather than
publishing all research regardless of its
importance or practicality.
As a result of the importance placed
in the quanitity of papers published, the
practice of "honorary authorship" has
been abused. "Honorary authorship" is
the citing of directors and senior
researchers as co-authors on papers, even
though they had little or no direct
involvement in the research. Gardner
states that authors should be cited only if
they have gathered data, provided data,
built equipment, actually written the
paper, or contributed significantly to the
research. Gardner also feels that
"honorary authorship" dishonestly credits
the "honorary" author by giving him an
unrealistically long bibliography.
Robert Slutsky, a junior researcher in
cardio-radiology at the University of
California at San Diego, had apparently
been turning out works at an unbelievable
rate of one paper every ten days. Slutsky
had listed some 13 researchers on papers
declared "fraudulent" and 25 researchers
on papers declared "questionable", some
of whom contributed little or nothing to
the work. Perhaps the one hurt most by
this was Charles Higgins, chief of
cardiological radiology at UCSD, who
had his name appear on three
"fraudulent" and 21 "questionable"
papers (Science, 31 Oct. '86: p534-5)
The current policy for handling
charges of misconduct here at the
University of Dlinois has been in effect
for about four years. When charges are
made, the University first checks to see if
the charges are reasonable and if further
investigation is merited. This is followed
by an inquiry by a committee consisting
of three people: a researcher standards
officer, a faculty member from within the
department, and a faculty member from
within the University but not that
department. The current research
standards officer, Eugene Giles, says that
they report their findings to the Dean of
the College, who decides if a formal
investigation is necessary.
If a formal investigation is needed,
another three person committee is formed.
This committee consists of a researcher
from within the department, one from
within the university, and one from
another university. The results of this
formal investigation are reported to both
the Dean of the College and the
Chancellor. The Chancellor then decides
what sanctions are warranted, and what
disciplinary actions will be taken.
This policy is now under some
revision, says Giles, because of the fact
that the University of Illinois at Chicago
previously had yet to adopt a specific
policy. The University felt a need to have
one campus-wide policy, thus slight
changes were needed in order to deal with
the various possible circumstances that
might occur at the two campuses. Before
the fmal draft becomes official, it is
reviewed by senate and departmental
committees to check for inadequacies.
continued on page 13
The Magic of Mathematica
Last semester, the Becknian Institute held
a pubhc open house. As I entered the
atrium, I was dazzled by the elequent
architecture, but something else there
really caught my attention. There was a
group of tables with several computers on
them. At first I assumed that it was just
another computer manufacturer trying to
promote their product. On the contrary, it
was a small local company known as
Wolfram Research, Inc. Seeing some
rather complex graphics I decided to stop
and watch. This was my first formal
introduction to Mathematica.
I watched for awhiJe and was
thoroughly amazed at the simplicity of
mathematica] operations. What? Simple
math operations? Fascinated, I continued
watching as various geometric equations
were solved, and functions were plotted. I
was definitely addicted.
As the name implies, Mathematica is
a software package that solves numerical,
symbolic, and graphical computations.
The program was conceptualized by Dr.
Stephen Wolfram, a University of Illinois
prc)fessor. Seven other developers, most
of them U of I mathematics professors,
were also involved in the development.
Initially Dr. Wolfram attended Oxford
University. There he found the classes
unchallenging and withdrew after the first
year. After several published papers, he
attended graduate school at Caltech. There
he came to know Nobel laureate Richard
Feynmann and also acquired his computer
knowledge. With a group of fellow
graduate students. Wolfram created the
Symbolic Manipulation Program (SMP).
But due to legal disputes with Caltech,
Wolfram lost his rights to the program.
Wolfram and Feynmann served
together as consultants to Thinking
Machines Corporation, the developers of
the Connection Machine (a
parallel-jjrocessing sujjercomputer). After
leaving Caltech, Wolfram joined the
Institute for Advanced Study, an institute
of pure research. There he studied
complex systems and wrote his first book,
Theory and Applications of Cellular
Automata. He said that the primary goal
of this book was to answer the questions
that were obvious. Recently, he let this
research sit, but hopes to come back to it
later.
It was after the Institute for Advanced
Study and after winning the MacArthur
Prize Fellowship that he came to the
University of Ulinois. Initially, Wolfram
was drawn to U of I by their offer to
create the Center for Complex Systems.
The Beckman Institute, just a concept
at the time, also proved to be a "relevant
factor" in his decision to relocate here.
Feynmann thought that the U of I was not
a good location to start the Center for
Complex Systems. However, ignoring
Feynmann 's advice. Wolfram decided to
make this his new base of operations.
Now, Wolfram is a full professor in
Computer Science, Math, and Physics.
Until nine months ago, he was the
director of the Center for Complex
Systems. He gave up this position to
dedicate his time to founding Wolfram
Research and the completion of its
product, Mathematica.
The name, Mathematica, had been
suggested by Wolfram's friend, Steve
Jobs, the famous designer of Apple
Computer's Macintosh and the NeXT
computer. Mathematica was one of
several names that they had proposed, and
Jobs liked it the most. He would call
Wolfram once or twice a week to see if
he had agreed to the name yet. Initially,
Wolfram felt that the name was too long.
As Wolfram said, "Mathematica just
happened to be the least 'nerdy.'"
Eventually, the name grew on him.
The program consists of two parts, the
"kernel," the portion that does the
calculations, and the "front end", which
is used by the computer for user
interaction. Many people believe that
Wolfram wrote the entire kernel himself.
Actually, eight people developed the
kernel of the program. Wolfram initially
wrote about one third of the kemel. Most
of that one third has, however, been
rewritten during further development.
Wolfram said that the original code served
as a good "prototype" just to see if it
would work.
Two develof)ers, Bruce Smith and
Tom Sherlock, have recently joined
Wolfram Research, adding to the original
eight developers. Smith was already
interested in Wolfram Research when he
began reading the book Mathematica.
Shortly after fmishing the book, he met
Wolfram at MacExpo, and was offered a
job. Sherlock, a physics graduate student
at the University of Illinois, was taking a
class that Wolfram taught when he
volunteered to write a graphical front end
for a machine. He was later invited to
work over the summer and subsequently
left graduate school to work permanently
at Wolfram Research.
Bruce Smith, however, is not a kemel
programmer. Only being with Wolfram
Research since March 1st, he is currendy
improving the automated tester that runs
sample problems on Mathematica to
detect bugs. He is ultimately interested in
working on the user interface. Shelock,
on the other hand is on the
MS-DOS/80386 version of Mathematica.
Kemel programming is still underway.
This is a formidable task since the
program in its entirety consists of 150,000
lines of extended C (a computer
programming language) source code. The
kemel is separated from the front end to
allow remote operation. The front end
takes care of all the home computer's
operations while the kemel, possibly
running on another machine, crunches the
numbers. For example, this allows a user
on an Apple Macintosh to use a remote
kemel on a Sun 4 workstation, a much
faster computer, for quicker calculations.
While the kernels are designed to be
similar for every computer the fix)nt ends
are unique to every machine. Specifically,
each version of the front end can utilize
the special quaUties that each computer
posseses. Advanced Mathematica front
ends allow full screen editing, cut and
paste items, and multiple windows.
The list of functions and operations
that Mathematica can perform would
impress a Ph.D. Numerical calculations
are executed with ease. Facilities are
provided for rational numbers, floating
point calculations, and complex numbers.
Of course, the basics are all there:
summations, products, numeric
integration, and root finding. Yet
Mathematica makes way for more
complex functions in its code: Legendre,
Chebyshev, Hermite, and Laguerre
polynomials, Bessel Functions, Airy
functions, eUiptic integrals, beta, gamma,
and Riemann zeta functions to name a
few.
These are just some of the numerical
computations though. Mathematica begins
to show its true colors when symbolic
calculations are desired. Many
mathematical software programs deal
solely with nimieric calculations. For
example, if the following is entered into
Mathematica:
In(l): (ab) (cd)
Mathematica will take the product of
these two terms and yield:
Out(l): ac ad be bd
Now, to find the factors of these terms:
In(2): Factor(%)
and Mathematica gives:
Out(2): (ab) (cd)
This is just an example of how
Mathematica treats symbols. It allows
users to calculate huge symbolic problems
that would otherwise take hours or weeks,
in a matter of minutes. As another
example, determination of the dot product
and determinant of two 3x3 symbolic
matrices requires Mathematica only forty
seconds, less time than is necessary to
type in the original problem.
Mathematica can also accommodate
many topics in calculus such as partial
and total differentiation and integration.
Series and limits, often a dreaded topic, is
handled with ease, even when the limits
are infinite. Matrix and tensor
manipulations such as eigenvalues,
eigenvectors, and generalized inner and
outer products are also available.
Sometimes, however, the program
may not know how to solve a problem. In
this case one can either load one of the
several packages included on the program
disks, which provide extra definitions and
routines, or one can create a new
definition to accommodate special needs.
Packages are files with pre-written
definitions. When a package is loaded
into memory, the definitions are
automatically installed for use. Separate
packages allow users to conserve valuable
memory space by only loading in the
necessary definitions.
One of the packages available is
called Vector Analysis. This package
defines other useful operations such as
divergence, gradients, and cylindrical and
spherical coordinates. Other packages also
exist for Laplace and inverse Laplace
transformations, Range-Kutta method for
solving differential equations,
trigonometric identities, and Ring theory.
These are just a few of the over forty
additional packages included with the
program.
Although a certain package might
inviolve a specialized subject, the
operation desired might not have been
defined previously. In this event, it will
be necessary for the user to build a
definition for the operation. New
definitions can be constructed from ones
already known. As an example, the
Laplace transform package ordinarily is
incapable of transforming (Cos(omega
t))squared multipUed by Sin(omega t).
Thus, in order to transform this
expression, a new definition would have
to be written by the user. This could then
be saved for future applications. This type
of flexibility is necessary to a good
scientific program since the applications of
tomorrow will be built upon the
knowledge of today.
The graphics is one of the many
enhancements in Mathematica. One can
plot a function that has been calculated in
order to obtain a comprehensive visual
approach to the problem. Two
dimensional plots show the function with
various added features such as axies,
labels, and frames. The user can specify
various parameters such as Ticks, which
adjusts the axis tick mark interval, and
PlotPoints, which adjusts the number of
sampling points, to create the perfect
graph.
One interesting feature of Mathematica
is its ability to recognize highly active
regions of a graph. In the plot of Sin(x)/x
the function varies infinitely near the
origin, yet Mathematica adjusts its scaling
to handle this comphcated region.
Two dimensional plots can also be
overlayed so that two or more graphs can
be compared. This is very useful when
analyzing scientific results. Lists of data
points can also be plotted (with or without
error bars). Scientific data can then be
compared with known functions by
overlaying them and examining
deviations.
Three dimensional graphics are not
only aesthetically pleasing but necessary
as well. Often functions do not limit
themselves to two dimensions, and a three
dimensional graphical analysis simplifies
visualization. 3-D graphics are simple to
create.
In(3): PloGD(Sin(x y),{x,0,3},{y,0,3})
creates a three dimensional sine wave. In
3-D graphics, the current version does not
continued on page 8
In Focus
Images of Mathematica
Shown are a few of the complex
mathematical functions that Mathematica
can flawlessly generate.
An ideal hyperbolic
Icosahedron
Bessel Function JO
Spherical Harmonic
Stellate Icosahedron
Airy Function
continued hv>m page 5
support axis labeling. However, version
1.2, now in development, has corrected
this.
Various parameters in the command
can highlight the function. The parameter
Viewpoint will change the observer's
viewpoint so that he can see the plot at
various angles. LightSources will place
different colors of simulated lighting at
specified locations. This will "shine" the
light on the function which will retain the
color depending on its orientation to the
light. More complex tasks such as contour
plots and density plots are also defined.
How can Mathematica be used? In
many ways it is generally the best aid that
a scientist or engineer can own. In the
field of science and engineering,
calculations required for research often
involve hideous integrals and time
consuming number crunching. Steve
Christensen, a Senior Research Scientist at
the National Center for Supercomputing
Applications (NCSA), lent his testimony
to Wolfram Research's latest brochure by
saying, " With Mathematica, 1 repeated
in two days a calculation that had taken
me two years by other means." Upon
consultation about applying Mathematica,
Christensen commented, "I have been
using Mathematica from its earliest test
versions. My area of research is quantum
gravity theory, a field where very large
tensor equations abound. Equations with
lOOO's of terms are common and in some
current theories, millions of terms can
occur. Since these are symbolic rather
than numerical computations, the work
must be done perfectly or the result is
meaningless. Hence, since a human
cannot do these computations by hand,
they must be done on a computer. The
ideal system for my work has proven to
be very high speed workstations with a lot
of memory - in my case a 64 megabyte
Sun-4. 1 had attempted for a number of
years to produce code written in the C
language that could do my calculations.
After thousands of code were written it
became clear that this would be a many
year project. When Mathematica came
along with its very powerful programming
system and pattern matching facilities, I
was able to produce Mathematica code
that did far more that the massive C code
that I had written. This code is now doing
computations far beyond anything I can
do by hand and should produce for the
first time, objects needed in curved space
renormalization theory - a subfield of
quantum gravity - that have never been
computed before."
Not only will Mathematica aid
research, it will also aid education. Also
from Wolfram Research's btx)chure, Jerry
Uhl, a University of Illinois mathematics
professor said, " Mathematica will change
the way that mathematics is taught." Uhl
currently uses Mathematica to supplement
100 level calculus classes. Likewise,
Daniel Grayson, one of the original eight
developers, is teaching Math 351, a class
that details mathematical software.
Grayson commented, "This course is
recommended for seniors and graduate
students in mathematics, engineering, and
the sciences. The student will spend
several hours per week in the lab outside
of class learning to use the Sun
Pictured is Mathematica
operating on a NeXT
computer.
woricstations in Altgeld Hall, and will
work independently toward the completion
of various computation projects. Class
sessions will be devoted to lectures or to
solving in small groups." Most of the
subject matter covered in Math 35 1 will
deal with the use of Mathematica.
Richard Feyiunann once sent Stephen
Wolfi-am a letter saying that Wolfram
Reseach would be a waste of time and
would drive Wolfram crazy. Contrary to
Feynmann's beliefs, Mathematica seems
to be a success. Mathematica has brought
advanced math into a new dimension.
Computations will become much easier,
and problems will be able to be
understood without becoming lost in the
algebra. Mathematica will become an
integral part of education and research.
The age of Mathematica has arrived.
Jack A. Gidding
A Closer Look At Undergraduate
Research
The prospect of going to graduate school
,
for many students, to be introduced to the
expectations of graduate school is to be
involved in an undergraduate research
program. One such program at the
University of Illinois is the undergraduate
biochemistry research program,
Biochemistry 292.
Biochemistry 292 is a year-long class,
of)en for approximately 12-15 students
each year, depending on the number of
professors who have laboratory positions
available. The admission process for 292
begins approximately mid-way through
the spring semester. Students who will
have completed the Biochemistry 352,
353, and 355 sequence by the end of that
semester are informed of the number of
of)enings for the following year and are
invited to apply. The application is
usually only a page long; students submit
a list of the classes they have completed,
their grades, and an explanation of why
they would like to be in Biochemistry
292, as well as some of their future plans.
They also must include references,
preferably from their Biochemistry 352
and 353 professor; and students admitted
to the program are notified in time to
advance enroll for 4-6 hours of
Biochemistry 292 for the following
semester. Just before the finals of the
spring semester, the students and
professors meet and each professor
presents the type of material with which
he is working. The students then submit a
list of their three preferences; most
students receive their first choice, but if
competition for a particular area of interest
is high, the professor reviews the
applications and chooses the student who
seems most qualified.
Students in the program usually spend
the first month or so reviewing
background reading and experimental
techniques. By the second month, most
have begun indivual research. Yet, the
researchers are by no means completely
on their own. While they are in the lab,
other researchers of all levels, such as
graduate students and professors, are
available for help and guidance. So the
students are continually learning new
ideas and techniques as their project
unfolds. They meet regularly with their
supervising professors and also share
information at meetings of all research lab
members, during which one member
presents his or her progress.
Time is essential to students in
Biochemistry 292. The more time a
students has to dedicate to his or her
project, the better the outcome. It is not
recommended that students try to be
teaching assistants for first year chemistry
classes if they wish to be involved in
Biochemistry 292, due to the extensive
time commitments required by both. It is
also advantageous to complete as many
core classes before senior year and to
arrange other classes in a schedule that
allows for large blocks of free time that
can be spent in the lab. It is up to the
individual student to arrange his or her
class schedule in a way that permits
success in Biochemistry 292, as well as
their other classes.
At the end of the academic year,
students are expected to compile all their
work and results in a thesis paper. The
quality of the paper is graded by the
professor with whom the student has
worked. Professors look for effort and
commitment, the validity of conclusions
drawn, the ability of the student to
distinguish between valid and invalid
results, and the scientific format of the
paper presented. A student with an overall
G. P.A. of 4.25 or higher who completes
a senior thesis satisfactorily is eligible for
Departmental Distinction. Usually about
half of the papers written in a year merit a
degree of E)epartmental Distinction. A
satisfactory thesis is not necessarily
contingent upon finding a solution to the
initial problem confronted, but on the
amount of knowledge that was added to
already known facts. For example, a
student may not solve a problem, but may
cover a good deal of groundwork that
leads to a solution in later years. There is
a monetary award donated by an alumnus
that goes to the student presenting the best
thesis each year.
The belief that taking an
undergraduate research class such as
Biochemistry 292 will help a student get
into graduate school is sometimes
misleading. The criteria for graduate
schools are essentially undergraduate
grades, G.R.E. scores, and letters of
recommendation. If a student fulfills these
requirements and has not been in an
undergraduate research program, he or she
will probably be considered as qualified as
a student who has equal credentials and
the experience of undergraduate research.
However, once the students are in
graduate school, the student with research
experience will probably feel comfortable
in the lab more quickly. As Dr. Edward
Conrad, the chief coordinator for
Biochemistry 292, explained, there is a
change in learning methods in the
transition from undergraduate school to
graduate school. In undergraduate school,
bookleaming and groundwork is
emphasized, but this changes in graduate
school. Dr. Cofuad pointed out, "When
you're conducting research in a lab,
you're learning what nobody knows." A
background in undergraduate research can
ease the transition from bookleaming to
learning by experience.
For interested students. Biochemistry
292 can be a challenging and rewarding
experience. Students are encouraged to
contact the Biochemistry Student Affairs
Office (401 Roger Adams Laboratory) for
more information.
Minako Hashimoto
But Is It Really Fusion?
In late March of this year. University of
Utah chemistry professor Dr. B. Stanley
Pons distributed five advance copies of a
scientific paper he wrote with Professor
Martin Reischmann, his colleague from
the University of Southampton. Even
though the paper will not be published
until mid-May, copies of the paper have
spread the news of the two men's
controversial cold fusion experiments
around the world. As news reached Wall
Street, the price of palladium jumped
17%, as investors reacted to reports that it
is the only catalyst known to work in the
reaction.
Nuclear fusion occurs in the
high-temperature interior of stars, where
the nuclei of hydrogen atoms join to form
helium and produce massive amounts of
energy. Scientists have been trying to
achieve sustained hydrogen fusion in the
laboratory since the time the hydrogen
bomb was develof)ed. Until now, most
fusion experiments have attempted to
duplicate the high-temperature conditions
found on the surface of a star. Pons and
Fleischmann hoped to use electrolysis to
cause two deuterium (an isotope of
hydrogen) atoms to fuse, forming an atom
of helium and releasing energy. If
successful, the scientists would achieve
nuclear fusion at or near room
temperature, thus the name "cold
fusion".
Pons and Fleischmann's experiment
involved a small piece of palladium
surrounded by a grid of platinum wires. It
is then immersed in a beaker of heavy
water (water made with deuterium in
place of ordinary hydrogen) containing
dissolved lithium-oxygen-deuterium salt as
an electrolyte. The platinum and
palladium are attached to the positive and
negative terminals of automobile batteries.
A charging time is necessary before
the reaction begins, which varies with the
cross-sectional area of palladium used.
Thin wires require a few days, while
thicker pieces may take several weeks.
After the charging time, the deuterium
atoms fuse, and form helium and a large
amount of energy, in the form of heat.
The experiment has been run with
varying shapes and sizes of palladium,
and results indicate that heat output is
proportional to the volume of metal used.
In one version of the experiment, a rod 10
cm long by .8 cm in diameter melted. An
earlier version was blown apart when part
of a 1 cm cube vaporized.
A discrepancy has led to the
conclusion that unknown reactions are
occuring in the experiment. As no known
chemical process can explain the heat
generated, nuclear processes are assumed
to be at work. However, traditional fusion
theories require that large quantities of
neutrons be emitted from the reaction.
Pons and Fleischmann, however, detected
only a fraction of the theoretical quantity.
Results also vary with the way energy
output is calculated. In calculations
involving one experiment, heat output
varied from 48% to 839% of the point
where energy going in equals energy
coming out (the break-even point).
As mid-April approached, news of the
yet unexplained discovery had feature
spots on both national and local news
broadcasts. Recent developments include
scientists at Texas A&M University,
Georgia Institute of Technology, and
Moscow University claimed to duplicate
Pons and Fleischmann's results. The State
of Utah has also pledged $5 million for
research and development of the
phenomena, if it is verified as a cold
fusion process. This is good news to Pons
and Fleischmann, who have poured
$100,000 into the project from their
private funds. They did not seek grants
for the project, as they beUeved no one
would take the idea seriously.
Although the paper has been criticized
for not mentioning a control experiment,
and omitting some details, such as
whether the beakers were sealed, and
what electrical voltage level was used,
Pons and Reischmann are reportedly
interested in supplying necessary
information to anyone trying to test their
work. Their inability to completely
explain the results of the experiment has
led them to hope another researcher may
discover exactly what is going on.
The scientists have said that tliis is not
any sort of sign to cut back on other
forms of fusion research, as this is all
very small scale energy prodution. It is
expected to take decades to find an
economically feasible set-up for any
large-scale application. Nevertheless,
speculators have come up with many
possible future applications and
ramifications, including cold fusion-based
power plants and an overall reduction in
air pollution.
It appears to be too early to start
dumping coal and oil stocks, or to start
buying up palladium futures. Those that
do may be disappointed to hear that the
metal is used very slowly in the processes
being studied, and that it can also be
easily recycled.
If room temperature nuclear fusion
works, it may very well be, as Phillip
Ross (University of Califomia at
Berkeley) commented, "The most
significant discovery since fu^."
Unfortunately, it is at this time something
to be more fully investigated, and time
may show that, as Sam Hokin (Univeristy
of Wisconsin) commented, "Who knows?
Maybe Pons and Reischmann have
invented the world's most interesting
battery."
Brad Shannon
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The Debate Over Toxin Research
William Buck, a University of Illinois
veterinarian toxicologist, claims that
animal poisonings wUl be more frequent
this season because of last year's drought.
The dry spell stressed the grain stored last
year (to be fed to livestock this year) by
weakening its protective shell, thus
making it more vulnerable to mold
invasion.
This year. Buck and other scientists at
the U of I College of Veterinay Medicine
developed a single test for the dozens of
chemicals that poison cattle, pigs and
other Uvestock.
However, Buck's research was funded
by the U.S. Army ~ $3.1 million over
seven years. Some U of I professors say
they are suspicious that the reseach may
be used for offensive biological warfare
which was outlawed in a 1972
international treaty, the Biological
Weajxins Convention.
Buck insisted his research is beneficial
to humans and animals. He explained his
reseach as he juggled several phone calls
at once: "You say your dog is
hypersalivating? What did he do, eat the
whole pen?" or "So your cat ate the
geraniam. Let me check how toxic it is."
Buck has about 100,000 animal case
histories stored on computer. Ten years
ago he started the Animal Poison
Information Center at the University of
Dlinois, the only center of its kind in
North America. Veterinarian toxicologists
answer calls on the center's animal poison
hotline 24 hours a day, seven days a
week. Every call is recorded on the
computer and the center receives over 100
calls a day.
Buck said he suspected two mold
toxins — T2 and DAS — were the main
culprits for hurting herds of Livestock each
year. However, researchers could not find
either T2 or DAS in the feed or in the
tissue of poisoned animals.
In 1980, Buck was approached by an
army veterinarian who was interested in
treating humans poisoned by mold toxins.
It was alleged the Soviets were spraying
"Yellow Rain" on villages in
Afghanistan, Cambodia, Vietnam and
Laos. The U.S. Army collected samples
of YeUow Rain from tree leaves and
identified it as T2 and DAS. But
strangely, they could not find much T2 or
DAS in the bodies of the victims.
Buck and a team of at least 20
researchers found that T2 or DAS had the
same poisoning effect whether the pig ate
it, breathed it, had it injected, or scrubbed
on its skin.
The U of I researchers also found the
bodies of the pigs destroyed the mold
toxins T2 and DAS within minutes. The
bodies' attempts to detoxify itself broke
the poison down into metabolites, the
chemical byproducts. They found 28
metabolites of T2 and half a dozen for
DAS. Although the pigs broke down T2
and DAS, some of the resulting
metabolites were equally toxic to the pigs.
It explained why the pigs were poisoned
without a trace of T2 or DAS in their
bodies.
"Then we asked, if animals destroy
T2 and DAS, what do plants do?" Buck
said. His team found metaboUtes of T2
and DAS in plants, after surveying 176
feed samples last year.
The College of Veterinary Medicine
has the technology to identify a quantity
of toxins in grain as small as ten parts per
billion. According to Buck, ten parts per
billion is about one fourth of an inch to
the entire circumference of the Earth.
One laboratory had sacks of com piled
in a Uttle hill next to the equipment. Urine
colored extracts of grains sit in rows of
beakers.
"Anything under 20 parts per billion
is not likely to cause a problem," Buck
said as he discussed the mold aflatoxin.
"But grain with 20 contaminated parts per
billion can't even be shipjjed interstate,
according to the Food and Drug
Administration. Remember, we're talking
about very, very small quantities." Illinois
and Iowa have aready begun statewide
testing of mold toxins in harvested crops.
Buck said this research can be used to
defend the United States from biological
attacks. "If terrorists wanted to hit this
country, they could spread spores of
molds on our crops or in feeid bins. We
wouldn't know it until we did a test."
Nachama Wilder, the executive
director of the Committee for Responsible
Genetics in Boston, said "it is difficult to
distinguish between offensive and
defensive warfare research. In order to
defend yourself, you need to know what
you are up against and then create a
vaccine. The best defense is to strengthen
the Biological Weapons Convention of
1972."
Democratic Representative Tenry
Bruce of Dlinois said he was opjxjsed to
biological warfare. "But (Buck's research)
sounds like it is not related to uses in
chemical or biological offensive warfare. I
see nothing wrong wth developing a
system that could help save lives if
somebody else used chemical or
biological weapons," said Bruce in a
prepared written statement. Bruce also
said we cannot avoid scientific advances
just because someone might misuse them
in the future, according to Michael
Bushman, Bruce's press secretary.
Another public official who supported
Buck's reseach was Charles Smith,
defense advisor to Democratic Senator
Alan Dixon of Illinois. He said the U.S.
Army is required to look at biological
offensive weapons used by our enemies.
"These are horrible weapons," Smith
said. "But how do we protect our troops
from it? How do we develop defenses
against chemical weapons used by Iran,
Iraq and the Soviet Union.?"
Some U of I life scientists applaud the
veterinarians for doing the research, but
resent the fact that the money is
channeled throught the Department of
Defense instead of the National Institute
continued on page 12
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of Health or the National Science
Foundation.
"If the military funds too many
things, we can't wade through all of
them," said Stanley Maloy, a U of I
microbiologist. "It would make it easier
for them to hide research used for
offensive purposes from the public. All
health research with no impact on
biowarfare should be funded by the NSF
orNIH."
"I don't blame them for accepting the
money from the Army," said Abigail
Salyers, a U of I biologist. "Research
money is tight. My concern is that the
system is wasteful. It's bureaucratic.
Proposals must go through a duplicate
process, once for the NSF and one for the
Department of Defense."
Democratic Representative Wayne
Owens of Utah will present a bill to
Congress that will put all biological
warfare research not purely military under
the responsibility of the National Institute
of Health. Under the bill, biological
research with any non-military
applications will be funded by NIH. There
is one exception and that is the testing of
equipment.
"Under the bill, the U of I project on
toxic molds would be funded by the
National Institute of Health because the
research is not sjjecifically military," said
Paul Warenski, press secretary to Owens.
Buck said the millions of dollars from
the Department of Defense provided him
with computers, biological equipment and
more researchers, which pushed his team
into finding a diagnosis for the mold
toxins.
Ten years ago. Buck received only
$150,000 from the U.S. Department of
Agriculture "and then Congress cut the
money," Buck said. "We never would
have developed the test without the $3.1
million. No way."
Iris Chang
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Exceptional Advisors Honored
The most often heard complaint at large
institutions such as the University of
Illinois is that the education students
receive is very impersonal. The complaint
is not a suprising one considering that a
professor must lecture to a room of 100
students or more. Students tend to be
treated as just another face in the crowd.
The function of advisors is generally
to alleviate some of the impersonality in
large school systems. However, a problem
similar to the large lecture hall effect still
arises. A professor must also tend to his
research and graduate students in addition
to advising undergraduates. The problem
then arises of the professor not having
time for the problems of the
undergraduate. However, once in a while,
there is the advisor who puts forth an
extra effort to get to know his
undergraduate advisees. He will receive
no extra grant money or accommodation
for his efforts; rather, he invests the time
in his students just because he cares.
A student may receive an award for
scholarship, activities or athletics, but
rarely are students given the opportunity
to reward a particular professor for his
outstanding efforts. On the night of March
7, 1989, there was such an opportunity as
the Dean's Student Advisory Committee
and Arthur Anderson Consulting
Company presented the first annual
Advisors Award Banquet. Twenty-six
advisors from engineering curricula,
ranging from Agricultural to Theoretical
and Applied Mechanics, were recognized
for their dedication to the undergraduate
students of U of I. This dedication
involved not only giving helpful hints as
to the best classes to take, or the best
companies or graduate schools to apply
to, but also taking the time to listen and
help out with students' problems outside
of the classroom.
The candidates for this year's
Advisors List were first nominated by
students and the final list was decided
upon by a student selection committee.
The banquet was opened by Morton Weir,
the Chancellor of the University of
Illinois. Then the guest speaker, Daniel
Metz, presented a few words of wisdom
to help engineering students through life,
as well as through school. His speech was
a fine example of professors' concern for
students. Professor Metz demonstrated
that he not only cared about how students
performed in class, but also about how
students performed once they left the
university.
Large universities do not necessarily
have to be impersonal or uncaring. The
Advisors List of 1989 proves that there
are professors who are concerned about
undergraduates. Hopefully, this award will
encourage other professors to become
more concerned in their role as
undergraduate advisors.
Grace Wilson Award
Have you ever heard of Michelle Ohms?
Well, if you haven't, somebody has
namely the board that selected her as this
year's recipient of the Grace Wilson
Award.
The award is presented in honor of
Grace Wilson, the first female engineering
instructor at the University of Illinois. The
Women's Auxiliary of the Illinois Society
of Professional Engineers dedicated this
award to Grace Wilson for her
contributions to women in the field of
engineering.
To receive the Grace Wilson Award,
a candidate must be one of the top ten
women engineers in her curriculum. She
should be academically excellent, an
outstanding contributor to the community
and/or the university, as well as a
contributor towards her own education,
either by jobs held, internships, etc. On d
Febmary 25 at the Champaign Country *
Club, Michelle's father and sister watched
as she was presented the Grace Wilson
Award by Dean Wakeland and Professor
Jerry Dobrovolny.
So, what was it that Michelle Ohms
did to deserve this award? Take your
pick: she was a member of Tau Beta Pi,
which is the National Engineering Honor
Society, a member of the American
Society of Mechanical Engineers, the
Society of Women Engineers, a member
of Engineering Council, the Engineering
Speakers Bureau, Homecoming Queen for
1988, a U of I Concert Band member,
and a Knight of Saint Patrick, which is an
honor given by the College of
Engineering for outstanding involvement
in extracurricular activities. If this were
not enough to keep her occupied, Ms.
Ohms studied abroad at the East China
Institute of Technology in the summer of
1987.
So even if one had neither met nor
heard of Michelle Ohms, her work and
achievements have shown up all over the
engineering campus, which is why she
was bestowed the Grace Wilson Award.
continued from page 3
The policy is in its final stage of revision,
and is exf)ected to be implemented
shortly.
Admittedly, it will be impossible to
completely free science of fraud.
Nevertheless, as science progresses into
the next century, issues centering on its
regulation must be resolved. Many
universities other than the University of
Illinois have begun formulating formal
policies, and other portions of the
scientific community will need to do the
same. Otherwise, increased government
intervention and its immediate results will
be inevitable.
Dave Kenyon and Steven Phelps
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Georgette Dixon likes to push the odds.
eorgette Dixon admits she's a risk taker. As a woman, and a black, just
becoming an engineer beat the odds. But she hasn't stopped there. She's a member
of GE's Edison Engineering Program, one of the most rigorous training programs
in the field.
In less than two years at GE, Georgette's learned far more than she ever
thought possible. She's working not just with new technologies, but new ways
of managing, new ways of thinking.
Best of all, she gets free rein to make a project go. Right now she's working
as a project manager, automating processes for Appliances and other GE businesses.
The budgeting, scheduling, robotic programming— Georgette has to coordinate
it all. That takes determination, and drive.
GE hires people who have that extra push. Engineers who say "Can do!"...
and then give it their best. That's why we're the odds-on favorite in so
many businesses.
Themarkofa leader
An equal opportunity employer.
